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Abstract
Objective—This study aimed to assess the demographic, behavioral, and clinical factors 
associated with HIV and syphilis infection among a sample of men attending a sexually 
transmitted infection clinic during 2009 to 2010 in San Juan, Puerto Rico (PR).
Methods—A sample of 350 clinical records from men visiting the clinic for the first time during 
2009 to 2010 was reviewed. Descriptive statistics were used to describe the study sample, and 
bivariate analyses were performed separately for HIV and syphilis to identify factors associated 
with these infectious diseases. Variables that were significantly associated (p<0.05) with HIV and 
syphilis in the bivariate analysis were considered for inclusion in the logistic regression models.
Results—Overall, 11.2% and 14.1% of the men were infected with HIV and syphilis, 
respectively, and 5.1% were coinfected with HIV and syphilis. In multivariate logistic regression 
models, ever injecting drugs (POR = 8.1; 95%Cl 3.0, 21.8) and being a man who has sex with men 
(MSM) (POR = 5.3; 95%CI 2.3, 11.9) were positively associated with HIV infection. Being a man 
older than 45 years (POR = 4.0; 95%CI: 1.9, 8.9) and being an MSM (POR = 2.5; 95%CI: 1.3, 
4.9) were both significantly associated with syphilis infection.
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Conclusion—These findings reinforce the need for greater education and prevention efforts for 
HIV and other STIs among men in PR, particularly those who are MSM. However, there is a need 
to make an a priori assessment of the level of health literacy in the members of this group so that a 
culturally sensitive intervention can be provided to the men who attend this STI clinic.
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Sexually transmitted infections (STIs) are a significant public health problem worldwide (1). 
A disproportionate burden of HIV is carried by Puerto Ricans as compared to the general US 
population and the overall Hispanic US population (2). As of December 2010, the Puerto 
Rico HIV/AIDS Surveillance System reported 43,682 cases of HIV infection in PR, and 
ranked 4th among US states and territories reporting the highest number of diagnosis of HIV 
infection among adults and adolescents in 2010. (3). Disparities in HIV infection may be 
correlated with social determinants of health, such as poverty, high rates of illicit drug use, 
and complex patterns of risky sexual behavior (4). Social and epidemiological data suggest 
that the high prevalence of HIV in PR is concentrated among vulnerable and underserved 
populations. High-risk sexual practices in these populations compound the problem by 
increasing the rate of disease transmission. Furthermore, the lack of screening in these 
populations, in terms of long-term health problems associated with HIV, creates an even 
larger disparity between these populations and those with adequate access to medical care 
(5).
In addition, the incidence of syphilis is increasing worldwide (6). Syphilis is highly 
infectious but easily curable in its early stages. If untreated, it can lead to serious long-term 
complications, including neurological problems, cardiovascular disease, organ damage, and 
even death (7). In the US, the rate of primary and secondary syphilis decreased throughout 
the 1990s, and in 2000 it reached an all-time low (8). However, in the past 8 years the 
syphilis incidence rate in the US, as well as that in PR, has been increasing, primarily among 
men (9). Additionally, the disparity in syphilis infection rates between males and females 
has grown consistently throughout this period (10). For example, in PR, the rates of syphilis 
among males and females were almost equivalent in 2001, but by 2008 it was estimated that 
the rate was six times higher among males (10). It is suggested that this disparity may in part 
be due to the increasing incidence rate of syphilis in men who have sex with other men 
(MSM) (11).
Because of the reported increase in syphilis rates among men and given that the presence of 
syphilis increases susceptibility to HIV transmission (12), it is important to make every 
effort to curb the spread of syphilis and, thus, HIV infection, particularly in high-risk 
populations. In order to better understand the characteristics and behaviors associated with 
syphilis and HIV infection among high-risk men attending an STI clinic in PR, our aim was 
twofold: 1) to describe the proportion of individuals infected with HIV and syphilis and 2) to 
investigate the correlates of HIV and syphilis infection among the men who attended an 
urban STI clinic in PR from 2009 to 2010.
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The Latin American Center for Sexually Transmitted Diseases (CLETS, by its initials in 
Spanish) is one of the largest publicly funded STI clinics in PR (13). A census conducted by 
our research group confirmed that the clinic received approximately 3,223 new patients 
between 2009 and 2010. As part of their initial examination, patients in this STI clinic are 
subject to the following routine procedures: First, the clinician determines which a series of 
STI tests to administer to each new patient based on that patient’s symptoms, age, medical 
history, and reason for visiting. If the patient reports little to no sexual history, the patient is 
tested only for gonorrhea and chlamydia. If the patient reports some sexual history, he is 
given the full series of tests, which includes tests for gonorrhea, chlamydia, HIV, and 
syphilis. A full series of tests will also be run on any patient who specifically requests an 
HIV test. Active primary and secondary syphilis are diagnosed at the local laboratory using 
rapid plasma reagin (RPR) card test. HIV testing is performed with a rapid enzyme 
immunoassay test, and positive results are confirmed with Western blot and ELISA. 
Chlamydia and gonorrhea are both assessed by a nucleic acid amplification test (NAAT).
Study population
This is a secondary data analysis of the parent cross-sectional study entitled Epidemiological 
Profile of Genital Warts in High-Risk Men and Women Attending an STI Clinic in Puerto 
Rico, aimed at assessing the prevalence of genital warts among men and women attending 
the CLETS clinic for the first time from 2009 to 2010. To accomplish this, 3,223 non-
electronic medical records of the patients who had attended the CLETS clinic in this time 
period were assessed. A simple random sampling method was used to ensure an equal 
chance of selection so that there would be a representative sample of the patients who had 
visited the clinic. A total of 597 new patients were selected for a retrospective chart review. 
Each of these selected men and women had made at least one primary care visit to the clinic 
from 2009 to 2010. For purposes of this secondary data analysis, the medical records of the 
350 men (58.6%) in the total sample were examined.
Data collection procedures and study variables
Trained personnel from the research study collected information from two sources: First, a 
standard form which includes sociodemographic and behavioral information. This form is 
included in all the medical records and is completed by a physician as part of the medical 
assessment. Sociodemographic information such as age, marital status (married or living 
with consensual partner/single), education level (less than high school/high school or 
higher), employment status (employed/unemployed) and having the government health plan 
(currently known as “Mi Salud”) (yes/no) was collected from this form. Behavioral risk 
factors such as lifetime use of cigarettes, intravenous drug use (IDU), or non-injected drugs 
(yes/no), and ever having sex with an intravenous drug user (yes/no) was also collected. 
Second, clinical information was gathered from the patient tests results for HIV and syphilis. 
All of the tests used for diagnosis in this study were serum based. Diagnostic modalities 
were all considered acceptable methods of detecting the respective STIs according to the 
most recent CDC and WHO guidelines (14, 15). The study was approved by the Medical 
Sciences Campus, University of Puerto Rico, Institutional Review Board (IRB).
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Frequency distributions and descriptive statistics were used to characterize the study 
population and describe the proportion of men infected with HIV and syphilis, as well as 
that of those who were co-infected. Contingency tables and chi-square tests were used to 
describe the sociodemographic, behavioral, and clinical characteristics associated with HIV 
and syphilis infection. Risk factors significantly associated with HIV and syphilis (p<0.05) 
in the bivariate analysis were included in separate multivariate logistic regression models to 
estimate the adjusted prevalence odds ratio (POR). First, crude logistic regression analyses 
were performed to identify risk factors independently associated with HIV and syphilis 
(Model 1). Next, multivariate logistic regression models were constructed to determine the 
predictors of HIV and syphilis, in separate models, after controlling for all of the 
independent variables in the model (Model 2). Finally, all potential first-order interactions in 
the multivariate model were also evaluated with the likelihood ratio test. All statistical 
analyses were performed using a statistical package called SAS (Version 9.1, Cary, NC).
Results
Demographic, behavioral, and clinical characteristics for the study sample are shown in 
Table 1. The mean age of the men sampled (n = 350) was 30.7±12.8 years. The majority of 
the men in the study sample were not married (72.0%) and had less than a high school 
education (67.5%). More than a third of them reported being unemployed at the time of the 
visit (37.0%) (Table 1). The three most frequently cited primary reasons for visiting the STI 
clinic were contact with a person infected with an STI (46.2%), voluntary examination 
(26.5%), and referral (24.1%) (data not shown). Overall, 11.2% of men were infected with 
HIV and 14.1% were infected with syphilis; 5.1% of these were coinfected with HIV and 
syphilis (Figure 1).
A significant proportion of men with HIV infection were older than 45 years (p<0.05). An 
evaluation of the behavioral characteristics of the study participants showed that a high 
percentage of the HIV-infected men were both intravenous drug users and MSM. Also, a 
high proportion of syphilis co-infection was observed among the HIV+ men in this sample. 
Health-care coverage and ever using non-intravenous drugs were not associated with HIV 
infection in bivariate analyses (p>0.05) (Table 1). Multivariate logistic regression analysis 
showed that ever using injecting drugs (POR = 8.2; 95%Cl 3.0, 21.8) and being an MSM 
(POR = 5.3; 95%Cl 3.3, 11.9), infection remained significantly and positively associated 
with HIV infection. No first-order interactions were observed in the model (p>0.05) (Table 
2).
Regarding syphilis infection, a high proportion of men infected with syphilis were aged 45 
or older and were MSM (p<0.05) (Table 3). In the multivariate logistic regression models, 
being a man older than 45 years (POR = 4.0; 95% CI 1.9, 8.9) and being a MSM (POR = 
2.5; 95%CI: 1.3, 4.9) remained significantly associated with having syphilis (Table 4). No 
first-order interactions were observed in this model (p>0.05).
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Our study showed that 14.4% of the men surveyed at CLETS during the period ranging from 
2009 to 2010 were infected with HIV and that 19.6% were infected with syphilis. This 
estimate is higher than those found in other studies performed in an STI clinic in Jamaica 
(16) but is lower than those seen in other STI clinics in countries such as Trinidad (17), 
India (18), and China (19). Although previous studies describe risk factors for the 
transmission of HIV in PR (20, 21, 22) and the US (23, 24), our results show that MSM 
attending this clinic were five times more likely to be infected with HIV and had twice the 
probability of being infected with syphilis than did the non-MSM who attended the clinic. 
Similar findings among patients at STI clinics in nine cities in the US (25) were reported 
previously. In PR, however, despite the growing impact of the HIV epidemic, limited 
epidemiological research on MSM has been conducted (26, 27). Descriptive studies have 
found a number of high-risk sexual behaviors within this group, including, for example, 
having a high number of lifetime sexual partners; a high prevalence of herpes virus-2 (32%), 
and a high prevalence of recent illicit drug use such as marijuana and cocaine (25). Findings 
from our study along with descriptive data published previously contribute to identifying 
high-risk subgroups and their equally high-risk sexual practices so that targeted intervention 
programs for STI prevention and control among men in PR might be developed. The goals 
of these interventions should include preventing HIV infection in those already infected with 
syphilis as well as preventing the transmission of HIV and syphilis to other sexual partners.
Injection drug use, another known risk factor for HIV infection, has been repeatedly studied 
in PR, and it is the primary risk factor for HIV infection among men on the island (2, 4). 
Consistent with the findings reported in the literature, our study outcomes linked injection 
drug use and HIV infection. This finding is important for our research context since STI 
clinics can be excellent venues at which specific harm-reduction strategies for injection drug 
users can be employed. These interventions should aim to reduce high-risk sexual practices 
as well as promote safe injection practices in the setting of an STI clinic.
Consistent with what has been previously reported, this study indicates that a notable 
proportion of people who attend STI clinics are older than 45 years old (28, 29, 30), 
supporting the observation that STIs and their related high-risk sexual behaviors are not 
confined to young people (31, 32). In this study, there is also significant evidence that the 
prevalence of syphilis is higher within this older age group than it is in the other age groups, 
which evidence remains significant even after multivariate adjustment. All of which 
highlights the need for comprehensive prevention messages on sexual health promotion and 
syphilis prevention for this age group of men in particular. In addition, since low educational 
attainment is reported in this study, both an a priori assessment of the level of health literacy 
within this group and the provision of culturally sensitive health literacy interventions to the 
men attending this clinic are necessary.
Consistent with a previous study (33), the main reasons that our population gave for 
attending the clinic for the first time were perceived or potential contact with an STI 
(reported by the patient due to his suspicion that his sexual partner may have an STI or 
because of that partner’s STI disclosure after sexual activity) followed by this being a 
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voluntary visit to the clinic for an STI examination. These data have significant implications 
for health education efforts, since even though most of the men had attended the clinic as a 
result of their perceived contact with an STI, more than half were negative for both HIV and 
syphilis according to their medical records. In PR, then, public STI clinics provide excellent 
settings for targeted HIV-prevention efforts. As previously reported by other investigators 
(18), and reported in this study as well, STI clinic patients represent a major risk group for 
HIV acquisition and transmission, a group that can easily be approached within this setting. 
In these venues, behavioral and screening interventions aimed at the prevention and control 
of HIV and syphilis might be feasible since patients at STI clinics may be willing to undergo 
HIV testing in light of their high-risk sexual behaviors and may desire to participate in 
behavioral interventions in a convenient and confidential clinical setting (18).
There are limitations to our study that need to be considered. The data from this study were 
clinic-based; therefore, results are not necessarily generalizable to the population of PR as a 
whole. Additionally, the small number of co-infected patients precluded the assessment of 
covariates of HIV/syphilis co-infection in multivariate analysis. Since the evaluation of risk 
factors in this study came strictly from the retrospective evaluation of medical records, we 
did not have detailed information about the sexual behavior (i.e., number of sexual partners, 
condom use, type of sexual practice) or sexual partners (paid sex, spontaneous encounters, 
multiple partners) of the patients: such information is not part of the medical records. 
Consequently, we were not able to assess these characteristics in our study. Also, all of the 
information gathered in this study was collected from the medical charts that were 
completed by the physicians at the clinic. Potential ascertainment bias might lead to an 
underreporting of the high-risk behavioral practices assessed. However, in which group this 
underreporting would be higher (younger or older age group, MSM, IDUs) is difficult to 
ascertain with the available data. Multidisciplinary efforts should be made to increase the 
clinic’s capacity to gather valuable research data in a sustainable manner. Despite the above 
limitations, this study provides useful information on the burden of STI in one of the largest 
and most frequented STI clinics in PR.
In summary, this study highlights the importance of utilizing STI clinics for monitoring the 
burden and correlates of HIV and syphilis within male subgroups. Since both of these STIs 
have complex, long-term consequences, multidisciplinary health resources should be 
developed in STI clinics to account for these risk factors. More specific behavioral risk 
factors, regarding sexual and drug use practices, particularly in a more recent timeframe, are 
needed as part of a multidisciplinary initiative. Furthermore, training that targets the health 
care professionals who provide services to this population needs to be developed in order to 
decrease STI comorbidities, related long-term sequelae, and the transmission of STIs within 
this group.
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HIV and Syphilis infection among men attending an STI clinic in Puerto Rico for the first 
time: 2009–2010.
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Table 1
HIV infection in relationship to demographic and risk-related characteristics among male patients attending an 
STD clinic in Puerto Rico, 2009–2010.
Characteristic Total HIV negative % (n) HIV positive % (n) p-value
Age group
 <45 years 80.6 (274) 83.9 (244) 61.2 (30) <0.01
 ≥45 years 19.4 (66) 16.2 (47) 38.8 (19)
Education
 <High school 67.7 (220) 69.3 (187) 55.6 (25) 0.07
 ≥High school 32.3 (105) 30.7 (83) 44.4 (20)
Health care plan (“Mi Salud”)
 Yes 51.0 (288) 63.0 (174) 51.1 (24) >0.10
 No 49.0 (277) 37.0 (102) 48.9 (23)
Lifetime alcohol use
 Yes 58.4 (188) 58.6 (160) 54.4 (25) >0.10
 No 41.6 (134) 41.4 (113) 45.7 (21)
Lifetime cigarette use
 Yes 45.7 (147) 44.0 (120) 54.4 (25) >0.10
 No 54.4 (175) 56.0 (153) 45.7 (21)
IDU
 Yes 9.3 (30) 5.9 (16) 30.4 (14) <0.01
 No 90.7 (292) 94.1 (257) 70.0 (32)
Ever used non-injecting drugs
 Yes 33.9 (109) 33.0 (90) 37.0 (17) >0.10
 No 66.2 (213) 67.0 (183) 63.0 (29)
MSM
 Yes 26.6 (85) 22.4 (61) 53.3 (24) <0.01
 No 73.4 (235) 77.6 (211) 46.7 (21)
Syphilis
 Yes 19.6 (55) 16.8 (39) 31.1 (14) 0.03
 No 80.4 (225) 83.2 (193) 68.9 (31)
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Table 2
Logistic regression analysis for factors associated with HIV infection among male patients attending an STI 
clinic in Puerto Rico, 2009–2010.
Variable POR*Crude (95% CI) POR†Adjusted (95% CI)
Age group
 <45 years 1.0 1.0
 ≥45 years 3.3 (1.7, 6.3) 2.3 (0.9, 5.7)
IDU
 Yes 7.0 (3.1, 15.7) 8.1 (3.0, 21.8)
 No 1.0 1.0
MSM
 Yes 4.0 (2.1,7.6) 5.3 (2.3, 11.9)
 No 1.0 1.0
Syphilis
 Yes 2.2 (1.1, 4.6) 1.5 (0.6, 3.4)
 No 1.0 1.0
*
Model 1: Crude model,
†
Model 2: Multivariate analysis
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Table 3
Syphilis infection in relationship to demographic and risk-related characteristics among male patients 
attending an STI clinic in Puerto Rico, 2009–2010.
Characteristic Syphilis negative % (n) Syphilis positive % (n) p-value
Age group
 <45 years 84.4 (190) 61.8 (34) <0.01
 ≥45 years 15.6 (35) 38.2 (21)
Education
 <High school 67.9 (142) 57.4 (31) >0.10
 ≥High school 32.1 (67) 42.6 (23)
Health care plan
 Yes 60.4 (131) 62.3 (33)
 No 39.7 (86) 37.7 (20) >0.10
Lifetime alcohol use
 Yes 61.2 (131) 54.7 (29) >0.10
 No 38.8 (83) 45.3 (24)
Lifetime cigarette use
 Yes 46.7 (100) 45.3 (24) >0.10
 No 53.3 (114) 54.7 (29)
IDU
 Yes 9.3 (20) 15.1 (8) >0.10
 No 90.7 (194) 84.9 (45)
Ever used non-injecting drugs
 Yes 32.71 (70) 35.85 (19) >0.10
 No 67.29 (144) 64.15 (34)
MSM
 Yes 25.82 (55) 43.40 (23) 0.01
 No 74.18 (158) 56.60 (30)
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Table 4
Logistic regression analysis for factors associated with syphilis among male patients attending an STI clinic in 
Puerto Rico, 2009–2010.
Variable PORCrude* (95% CI) PORAdjusted† (95% CI)
Age group
 <45 years 1.0 1.0
 ≥45 years 3.5 (1.7, 6.4) 4.0 (1.9, 8.3)
MSM
 Yes 2.2 (1.2, 4.1) 2.5 (1.3, 4.9)
 No 1.0 1.0
HIV
 Yes 2.2 (1.1, 4.6) 1.4 (0.6, 3.2)
 No 1.0 1.0
*
Model 1: Crude model,
†
Model 2: Multivariate analysis
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